Photochemical amplification for horseradish peroxidase-mediated immunosorbent assay.
A new method for lowering the detection limit for a horseradish peroxidase (HRP) label in an enzyme-linked immunosorbent assay (ELISA) is proposed. The method is based on the use of a photochemical reaction of o-phenylenediamine (o-PD) autosensitized oxidation as an enhancement step in ELISA. The assay consists of two successive steps. The first step is a conventional HRP-mediated ELISA, using high-purity o-PD as a substrate. At this step, an o-PD oxidation product, 2,3-diaminophenazine (DAP), is formed in the dark. At the second step, the sample is illuminated at 400-500 nm for several minutes. Under illumination the concentration of DAP is greatly increased, depending on the duration and intensity of irradiation. Providing that the irradiation conditions are standardized, the final DAP concentration is proportional to the concentration of DAP formed by HRP. An ELISA for human carcinoembryonic antigen has demonstrated that the photochemical amplification method allows the detection limit of an assayed antigen to be lowered and the consumption of antibodies to be reduced. At the second step of this assay, the DAP concentration has been increased 50-fold under 4 min of irradiation.